It is an open problem if an elementary p-group of rank k ≥ 3 does admit full-rank normalized factorization into two of its subsets such that one of the factors has p elements. The paper provides an answer in the p ≤ 7 special case.
Introduction
Let G be a finite abelian group. We use multiplicative notation in connection with abelian groups and e will denote the identity element of G. For two subset A and B of G the product AB is defined to be consisting of all the elements ab, where , a A  b B  . If 
Conjecture 1 Let p be a prime. An elementary p-group of rank 3 does not admit any full-rank factorization.
Let be a normalized factorization, where G is an elementary p-group of rank 3. One of the factors A and B must have p elements while the other factor must have elements. A normalized subset of order p in the case cannot contain three generator elements of the group. Thus Rédei's conjecture holds for and for the remaining part we may restrict our attention to the case.
In 1998 S. Szabó and C. Ward [7] carried out a computer assisted exhaustive search to verify Rédei's conjecture for 11  . In a private conversation K. Corrádi proposed the following generalization to Rédei 
The k = 3 Case
At certain points in this paper we rely on some elementary concepts of graph theory. We presents these here. Let Γ be a simple graph, that is, Γ does not have double edges or loops. The set of vertices of Γ is denoted by V. Suppose U is a subset of V. If each two distinct elements of U are always connected in Γ by an edge of Γ, then the subgraph Δ of Γ spanned by U is called a clique of Γ. The set of vertices of Δ is U. If U has k elements, then we say that Δ is a clique of size k of Γ. Sometimes we express this fact simply by saying the Δ is a k-clique of Γ. The following problem is called the listing version of the k-clique problem.
Problem 1 Given a finite simple graph Γ and a positive integer k. List all k-cliques of Γ.
By the complexity theory of computation, Problem 1 belongs to the NP complete complexity class. Loosely speaking Problem 1 is computationally hard. We will solve two instances of the k-clique problem. In these cases the sizes of Γ are not overly large and the existing algorithms presented in [1, 3] can handle them.
Let p be a prime and let G be an elementary p-group of rank 3 with basis elements x 1 , x 2 , x 3 , where
Proof. As = A G , we may choose the basis elements x 1 , x 2 , x 3 such that 1 2 3 , ,
, ,
. 
gives the normalized factorization . By Lemma 5 of [2] , in the factorization the factor For p = 7 the graph Γ has 7 3 = 343 nodes. The inspection gave 140 cliques of size 7 2 = 49. Each of them turned out to be a coset modulo some subgroup of order 49.
For p = 11 the graph Γ does contain normalized cliques of size 11 2 that are not subgroups of G. So our approach to verify Rédei's conjecture (or Corrádi's conjecture) breaks down for . 11 p  The above mentioned computer searches are not particularly demanding in terms of the time of computation. However, one cannot be cautious enough in connection with computer aided proofs. Therefore, in order to be on the safe side we used the algorithms described in [1, 3] respectively as these algorithms have well tested implementations.
One can view the elements of G as points of the 3-dimensional affine space
. Using geometrical terminology one can say that for a clique of size
The k = 4 Case
Let p be a prime and let G be an elementary p-group of rank 4 with basis elements 1 4 , , x x  , where
Proof. We may assume that 1 4 , ,
A since this is only a matter of choosing the basis elements 1 4 , , x x  suitably. We set In particular it follows that . We use now equations (1) only for i, j, to conclude that
holds for each i, j, k, , 
From (3) one can see that 4 and consequently the elements of k form the nodes of a clique of size p 2 in . Using geometrical terminology one may say that is a 2-dimensional linear complex in 
We use now equations (1) only for i, j, to conclude that
holds for each i, j, k, , .
(The meaning of the index 1 is that x 1 is missing from the basis 1 , , 4 x x  in the definition of the subgroup .) Set 
The k ≥ 5 Case
Let p be a prime and let G be an elementary p -group of rank 5 with basis elements 1 5 , ,
, where
Proof. The proof is similar to the proof of Proposition 2 and we just outline the argument. It may be assumed that 1 5 , , 
The set i consists of each for which . It follows that k k
for each i, j, k, ,
We define a graph 5 . The nodes of 5 are the elements of 5 . Two nodes
. Note that 5 is isomorphic to the graph Γ in Corollary 1. From (7) one can see that the elements of form the nodes of a clique of size p 3 in and so
, where i C contains each for which in the representation (6) . A routine computation shows that k k
The equations (5) for i, j, imply that
We define a graph 1 . The nodes of 1 are the elements of 1 
An Application
Let G be a finite abelian group and let A be a subset of G. 
